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ABSTRACT 


During  August  and  September  of  total  magnetic 

field  intensity  measurements  were  made  on  Lake  Erie,  as  part 
of  a  geophysical  program  conducted,  jointly,  by  the  Lament 
Geological  Observatory  and  the  Great  Lakes  Institute  of  the 
University  of  Toronto,  This  report  presents  a  total  magnetic 
intensity  contour  map  of  the  main  survey  area,  and  total  mag¬ 
netic  intensity  profiles  from  the  eastern  part  of  the  lake. 


INTRODUCTION 


During  the  summer  of  i960,  the  Great  Lakes  Insti¬ 
tute  of  the  University  of  Toronto,  together  with  the  Lament 
Geological  Observatory,  conducted  a  three  week  long  geo- 
physical  survey  on  Lake  Erie.  The  geophysical  instruments 
installed  on  the  Research  Vessel,  PORTE  DOUPHINE,  were  a 
Proton  Pree-Precession  Magnetometer,  a  Graf  Sea  Gravimeter 
and  an  E,  G,  and  G.  Sonar  Thumper. 

Tlie  purpose  of  this  report  is  to  present  the  re¬ 
sults  of  the  total  magnetic  intensity  measurements.  No  in¬ 
terpretations  will  be  made  here. 

GENERAL  DESCRIPTION  OF  THE  SURVEY  AREA 

The  principal  area  which  was  covered  by  the  geo¬ 
physical  program  between  Aug.  22  and  Sept.  2  lies  between 
the  Pelee  Island  and  the  Port  Burwell,  Ashtabula  line  (see 
Figure  l).  In  this  area  seventeen  survey  lines,  spaced  ap¬ 
proximately  five  miles  apart,  were  run  normal  to  the  axis  of 
the  lake.  Two  lines  were  run  parallel  to  the  axis  to  check 
values  on  crossings.  Navigation  was  entirely  by  radar  fixes 
on  adjacent  land  masses. 

Between  the  days  of  August  1^  and  August  19  the 
hydrological  and  meteorological  programs  of  the  Great  Lakes 
Institute  of  the  University  of  Toronto  had  priority.  During 
this  period  the  geophysical  Instruments  were  still  in  the 
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testing  stage.  Figure  2  shows  the  eastern  part  of  Lake  Erie 
with  the  tracks  of  the  PORTE  DOUPHII®,  where  magnetic  total 
intensity  measurements  were  obtained. 

I;IAGi]ETOIvETER  AITO  MONET  IC  I.lEASlTREr/lENTS 

^  proton  free-precession  magnetometer  was  used  to 
measure  the  total  Intensity  of  the  magnetic  field.  This  in¬ 
strument  is  one  of  the  several  types  which  were  developed  and 
built  at  the  Lament  Geological  Observatory  over  the  past  few 
years  for  use  in  marine  work.  Reports  of  this  instrument 
have  been  written  by  Luskin  and  Hubbard  (19^9) >  Hirshman  and 
Luskin  (I96O),  and  Heirtzler  (1961). 

The  accuracy  of  the  instrument  depends  upon  several 
factors  which  the  above  references  discuss  in  detail.  In 
this  magnetic  latitude  and  with  the  instrument  settings  used, 
the  instrumental  error  v/as  less  than  0.6  gamma. 

The  time-varying  part  of  the  magnetic  field  was  not 
removed.  In  this  latitude,  the  diurnal  variation  in  the  geo¬ 
magnetic  field  (Sq)  is  approximately  ^0  gamma  (Vestine,  et. 
al.,  1947 ) •  Other  time  variations  as  evidenced  by  the  Agin- 
court  Magnetic  Observatory,  K-indices  did  not  affected  the 
results.  Since  the  magnetic  anomalies  in  this  area  are  very 
localized,  a  small  navigational  error  could  lead  to  a  signifi¬ 
cant  error  in  the  magnetic  readings.  Track  crossings  shov/ed 
that  average  errors  of  about  ^0  gammas  were  caused  by  these 
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sources . 

Other  error  sources,  such  as  electronic  inter¬ 
ference,  magnetic  field  of  the  vessel  proved  to  be  insig¬ 
nificant. 

Figure  3  is  the  magnetic  total  intensity  contour 
map.  The  base  value  (the  0  contour  line)  on  the  map  is 
38,000  gamma  and  the  contouring  is  at  intervals  of  100  gammas. 
The  notation  on  the  contour  lines  (for  example,  +1,  +2,  etc.) 
is  the  number  of  100  garrmia  units  that  must  be  added  to  or 
subtracted  from  the  base  value. 

Prom  the  U.S.  Hydrographic  Office  Chart  No.  1703 
of  the  total  Intensity  for  1935  ii*-©  regional  magnetic  field 
is  found  to  be  7*2  gamma  per  mile.  Tlie  width  of  the  lake  in 
the  survey  area  is  30  miles,  so  a  total  intensity  change  of 
216  gamma  is  expected  across  the  lake.  The  removal  of  this 
regional  field  would  make  minor  changes  in  the  size  and  shape 
of  the  anomalies. 

The  magnetic  measurements  made  on  the  eastern  part 
of  Lake  Erie  are  not  included  in  the  map.  'The  survey  lines 
here  were  run  fifteen  miles  apart  and  this  spacing  proved 
too  great  for  magnetic  mappings. 

These  measurements,  however,  are  shov/n  in  profile 
form  on  Figure  4« 
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